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(57)Abstract 

PROBLEM TO BE SOLVED: To obtain a water-based coating capable of forming a coated film excellent in corrosion resistance 
on an aluminum-plated steel plate even if an anticorrosive agent containing a harmful heavy metal is not used. 
SOLUTION: This coating contains (D) 5-50 pts.wt. anticorrosive pigment selected from calcium ion-substituted amorphous 
silica fine particles and a magnesium compound-modified phosphate-based anticorrosive pigment, and (E) 0-10 pts.wt. triazole 
compound based on 100 pts.wt. total amount of film- forming resin components comprising (A) 50-100 pts.wt. at least one 
aqueous resin selected from an aqueous alkyd resin and an aqueous epoxy resin, (B) 0-50 pts.wt. aqueous acrylic resin and (c) 
5-40 pts.wt. hardening agent, and provides the coated film having 500-1,500 molecular weight between the cross links. The 
coated material has an aluminum-plated steel plate having the coated film made from the composition, as a substrate. 
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icffifflf ±8B^7d >y ^{k^y-ryy 

7 h i: ±127 o <y ^7 itm t %z ticker 
s^tsi? y y y yy^- h ©y y ->7t h s^yn y * 

fb-T-5 C t^T'f So _kfB7n -y ^{b^y W V ->7*- 
il^T'tSo 

[0 0 3 5] 5g^J (C) ilbT^fflPl^hyx (7 

;i/a+i/*Mx;V757) h y yy'y© 1 ^?(c*5lt 

S3{@©7;l/3+yS{i, |5]-X«S^-3T 1-2 0© 
Ifcitymm, ft $ b < it l ~ 4 <D7/V*;H*au, h 
|J7 (7;l/3+yj?j;l/^x;l/75y) h'y7> ? y©r1?|g 

FatLxit. WAtfx [tact] (Htt-y-y^-yy 

[0 0 3 6] *fgs^lM^(<:t3V^T, *«WfflfiKW^6 
««**i*l»fcWIW:SB«miiH 1 ««' 5 0 0-1 5 0 
o, iffSb<ti7 oo—i oo ooUHrtica&scfctf 

««fc5f=, itu!27j<M]g (A) fcUMB*tt7^U;U«f« 
(B) i;®{bgiJ (C) <Dm-£t>i£*mSRtZi&mtf& 

So Jite^^r^^*^ 1 5 o o*m*.z>t%hftz>m. 
mvffi-k&wi&TL, -73> 5 oo*$ti:&siif#e>ft 

JK < ft 0 , WtSWt^ffiTf So 

[0037] m&mmm (a) twiazktt7^y;ni 

fig (B) tffltm (C) fc©E^*J^tt, (A) i: 
(B) t (C) i:©^s+@^l 0 7K14<sf 
II (A) ^5 0- 1 0 0S»g|5, jff$KI460~90 
■SflSs 7ktt7^U;l/«JB (B) tf0~5 0«»g|5, » 
$b<«0~4 0fi»S5, fiMfb^J (C) ^0~4 0fiM 

sfbtt, w^'tt&y©®fr5»$?}S-e2DSo 

Kftg§S§» (D) : ^ flBBWaWlfcfe^^T^ (D) f&ftt 

rcfflkjs. y y iimtTRtf'? y -7 Aft^ft-p^ tt? 
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[oo3 8] ±m*>\<i/'}i*'C*y£.8iZftrc$mn~> 
y***? cwt, u*y*my*)iis iisss^-r^c 

*i%mt %>$><d ■£*§z.zti% 0 <<*yttWki'Vi3onWL 

ShtLXlt. SHIELDEX O-zl/x-y 10 
&HD C 3 0 3, IrIAC-3, IBIC-5 (JW±, l^Ttl 
tW. R. Grace & Co. tt») &if£^tf5 

[0039] ±ev7*5/*i»{b£«-e«ttsftfcy y 

tt©lfo±ftHfc»*Wftl*#Tfc*. 20 

[0040] ^vywaimzmiitfzcttfi-czz 

**fcLTffiffl*n5»&yylMfiT?fcoT\ TtcfcWfS 
igjBStf'jy (P) <D»£P 2 OsfcJflgLT l 0 g/ 
U >y h;l/#WT©t>©tf#B"t**5. ±e*fcJti8tt© 

tfpy y$#/k>^A, fcfa'jy^i, e 

ijyif^y, trpy yir^^-y^A, tfpyygr? 
y #yft if© e p u yiwfi ; h u # y u y»r*jts7/i/ 30 
5-?a % h y #y y ymm^ifo h y #y y ymm ; 
^^yyi?7;i/^-^A, ^^'jy|^ **yy|fc& 
/i/>"}A, ^yysffl, **yy»-ty*A, 

h©/ * y ymm z&mf e>ns^ h y #y y 

yg^i^i^^A, **yyK7/i/5:i*AtflS 
a#&if©£fr6fi s jI"e&*o 

[0041] sfe, atty^»!a«R*«iisf*j:fc38« 

T*t 5±ffi'J yWRIMMt^tti: LTti, 4 ffi£/l©/f 
«'jy||©^, M (HP 04 ) 2 • XH2 O [CC 40 
T'MliCe, TK Zr v S n&if© 4 WORSTS 

xiio~ 2 ©»-*?&*] T**sns$?ffietfffi^5 
n^o ±Ey>»3SS«fb^*©fiawii:tTtt, m 
tf, itfyyiKry^A, #ku »Kyy 

[0042] ±K7jcfc»»fl-©8sy >»«xtt±Ey 
>^iwb^*^'i4LT, &&v vw&asm&mf& 
-?z><i£ffx*z%>-??^y's-h{t&fa£LTit, mz. 
»*, mw^f^yvi*. ^mitw^yy-i*. mm.-? 
*f^*7L. wMmm.-?>f**yVL. vymw*~y 50 
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^^m^f^'yttur&EvmWrrV^yyLU ; xf7 
y *r«;*/V*ySvy*«>*Afcif 

fbv7*i">A % ^JciWb^^^^A, RlvWi' 

[0 0 4 3] «ttU >WfflBRfc*»J*±E*KWStt 

©883- y ys^x&±K y vWRJittffcfc* t ^ y 

0/1 0©(EHrt-efeSCi:*V pH 
©fttfbt «fc 5&3B££tt©ipj±Sto*a: if jffa 

[0 0 4 4] ^tt'J yi?i&SSm> ±E*lc«»tt©li 

^y y»ttxtt±ey ywwuMt^ik^WfA 

{b£ttfc*0M§ Life «>©"?£ 3 *■©»!»£*£ 0, 
<fcv\ 

[0 0 4 5] |5/j§filS^ (D) ©IB£»i> MfH (A) , 

(b) Rzf (o ja»i»**ftiBgjaft«Hfij«»©^W" 

ftl 0 0Mg[5£*fLT, 5-10 0SM5* $?gL< 
ti 1 0~6 0Btta5©iBBrtfc:&5Ci:tf, *»^©S 
*Mfli«1*©&E£«fi&Lfc7;l'5-*A;?< -y*iS1£©- 

if©jS*^JiS-eS5o -r^ySfjU^y*^ 

5~5 0fi*6k $fSL<« 1 0~3 0fi»g[5©ISHrt 
fc $ 0 , *>ogtt y > W!S»RA( 5-50 MSIk 
L<«1 0~3 0afigP©^fflrt{cS§Ci:A^jiT*S 

So 

[0 0 4 6] LLLZ V-MY.&m C E ) : afcSBBfljlflriflft 
(cfe^T, (E) fiJc^T-feShUT^Wt^fttt, 7 

[0 0 4 7] YV7V-M\&M (E) i:LT(i> #Jk. 
tf, 1, 2, 4-h';7 % /-;K 3-75/- 1, 2, 
4-hy7V-;k 4-757- 1, 2, 4-bV7V 
-;K 3-^;i/*yh-i. 2, 4-h»;77-;K 5 
-75y-3-^;l/*7 P h- 1 , 2, 4-FU7V- 
;K l H-^yVH 'J77-;k 1-tKa^yy' 
h y 7 V-;k 6 - / 8 - H p * h y 7 s / p 
tT y^X 6-7x— ;b-8-t KP*^hU77a 
tf'J^>, 5-kKD*->-7-^f;!/-l, 3, 8 

- h y 7-if-r > k y vyfzztfmf ztu 3 - 

^;b*7h-l, 2, 4-h'J77-;k 5-75/- 
3-/;V*7h- l. 2, 4-hU77-;l/*«l»«t© 

[0 0 4 8] #£E©£*4fflfilc«JK:fett3 h 'J77-;U 
fb^-fe (E) <D$i&mi*. ffffB (A) , (B) RZf 

(C) «»T?»*ft/W5«ttiH»*»©^WIl 0 0fi 
IStMIT, 1 0fi«8WUT, »$L<{il~8M« 



11 

[oo4 9] *nm<Dmmmf$.mt. tm^&stm 

(a) , <&mctbtxm-£-£tiz>7m7?o;i<®m 

(b) Rwm*?^y®m (o fr^&s&iiwft 
mmfcft. ftfewmmn (d) , >&mia&vTm£-$ 
ns h y 7 v-Mtsm ( e ) &wkfr e. ^g^fc & s 

C£:#T*tS7b\ ^c^OSCT. ±12 (D) RZf 10 

(E) ^^o^tiiftS^oyy^oAKSi^; 

[0 0 5 0] ±!5<#g£JSi;T-a- ; £LT&c!:i/Vy?n 

$j7>e>jitfns'>&< i m<ommmmmmx& 

y. K:£ttoin]±fc:$#-rsfco-e;&So /y^uLK 

mmn<DmmtLTit, mit&m. vym&m. w 20 

a, ^yy-ry&SSk u>tij/fyM, uyt 

[0051] ±.m/y?ummmft*mGt5m&fc 
a* zom-sma. mm (a) . cb) ru co &k 

T, l~5 0SMk »SL<li2~4 OSMSPOlBB 

[ 0 0 5 2 ] ±ib y y^s#*7 * y /141MB& 7 * y 
/WflBOflHRC y y&m*%? z®mx°& o , m « , 
7 * y n/«re««cR-r 5 * / i: l t 2 - 

h ft hou ywtm*%?zn&&^mQ : £ 

Tf So yy«s^rW7^u;w«figtt, am, s»¥£i 40 

#?*#2, 0 0 0-1 0 0, 0 OOOKHrttffeSC 

y>^s# ; S7^y;i/^ig{±, aas* 

£j£ Lfc 7/V 5 - •> A v *83«OMliOif7j<tt^140 

ffii±{c^#-rs c So y y^s#^7^ y 
flg*E^-rs«^fctt, &K««tt«ifiis» 1 oom 

BPEttLT* 0. l~20fi»g|5, ?^C(il~15i 

[0053] ±mmmmmits *aw»a*o»Bttto 
tuiaiSBi (a) , (b) (o tttpicxmrna^ 50 
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yyy 3-M/^f;l/x-fMi:ox-fMi§ 
S!k x*/-;k >rv7n7V-/k 7* 

/-;l/ftH<D7;l/3-;l/3RSSik 7-fe h S 

LT^ffl-rSdt^T-tSo 

[0 0 5 4] ^ffi«fb«««, *tt8Ml (A) ^7j<tt7 
9VA>m& (B) (C) HOS^fiEil-rSTc 

fefC^SfOSCTSE^-^nStOT'feSo Mtft\ (C) 

*ymit£tyxizxfr*y&it&ty(D7^y<£%}®£i i iff 

p-h;l/xyx;V*yS, Kx>;^y-tfy7;l/*y 
^ >7/-;l/77^py7;l/>7y^ y7x;Vt7^U 
■yi?*j]/*ym& £*mf S c fc^T-f S„ 
fk^07^>*Wc*3ttS7^y«5:LT{i> 1»7 
5y 2157 5^ 3»7 5>OV'«t , n'pa6oTfeJ: 

v\ ®fb§ij (O a^ny^ffctfy^vvo^-Mfc^ 

fi. S^7f-;l«^ (2-xf;V^/x-h) , 
*f-;MBS> (2-xf;V^yx-h) , 
ji^-bx-h, ^7^;V^7^U-h> ^*7^;^ 

■9- y^r^ft Ho^«^«»«ft 2«*f s c: h ^-e § 

[0 0 5 5] «fb)4J(t*E£"r*»^ J^^ffMtt^Ig 

«»o^fm ooiimc^LT, am. 0. 1~ 

4. OMMgpolSHrtTgH^-rSilH^jiT^So 

[0056] fommntLTiz, /vjz. mmtDwy^y 

A. & ;V A i: 7*is?l±£ oig H B B ^ 

5, jitfftS'>&<H& ia«, iURKft. fflWWt, S 
dO#S14ftifO^*^»jl^ffl-rs<li:^T*tSo 
ftH§mo@B£-*ct, ^cRSSSnStOT'fiftV^ 
ftH0B«tt«NB«»O^tt» 1 OOfiaffitWLT, a 
m. 2 0 0SM95WT, »*L-<(i3 0-1 5 Omm® 
OlBHrtT'Uffl^tiSo 

[0 0 5 7] »tfc*»WfiJ«*©SMKrttKOV^TKW 

■TSo 

[0 0 5 8] «*tf, 

Mm^i:tTf£ffl^ns»^LT«, sn 
7;l/^x^A^>y^i91S, XryUXifc ^ 

Ltz.wm%mf%z. two**. itmsmRxf/xitG 
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/cfefDWsct^ts, w$s&$i5aJi£LTt4, 

tc*&BOmfc x#*3/«»fc* 
W4«FfclB5fcStt*t>®T*tt&W 0. 3-3 

[0 0 5 9] tt&foi: LTC4, ftfrT?Ub«fly!Rtf/ 10 

[0 0 6 0] #fgB£ffl/»4, "F»t)a»Xtt7^3- 

os, aiaittftHoiMoo^fc J: ousts c -e 

^14, JiS2~4 0/im, »S L045-3 0 iimVffi. 

(4, If8~5 0/im, $?$L<(4 1 0~4 0 /imOfB 

— r -f Htc J: o rm%i L fz 6 ©£j»fc«lcflSti- 

tfSt§£fct4, am, SRttSBtSKSfitfl 6 0-25 
0U »$L<t4 1 8 0~2 3 0°Ci:^5^-ei 5- 

am, 80-160 TCf 10-30 #Wgfi&tttt* C 

feosaawfcjs^^sis^ttt, am, mmmm& 

i§£tfl 6 0-2 5 0°C, »S L<U4 1 8 0-2 3 0V 
i:&S&ftT?l 5-6 OfWao^ff-p**), /^y^T* 
ffittttSH^Kti* am, 80-160 10-30 

am, m^pj^sissa^ 1 6 0-2 5 o°c, »sl< 

{4 1 8 0-2 3 0 o C£&S£#T* 1 5-6 O^O^ft 40 

v&K), '^y mx< mtttzMSfci*. am, so-i 

6 0 °CT? 1 0 - 3 0 tiWBB&tNltS CtlC&r>Xft0 

i- > & E ic <fc o t^S Lfc t> ©j&*K«k: 
$ttttSi§£fc:f4, am, XtjfSBtSlKfflK^ 1 6 0- 
2 5 0°C, »$L<(41 8 0~2 30lCi:ft5*tt?l 
5-6 OtWiffTW, /<*yf-S"P«Mt^*«^C 

t4, am, 8 o~ 1 6 o°ct? i o~3 oftmmmi&ttv 
[oo6i] *ftw®im<Dwm.m<D8.mi.. ^j/i> 50 
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iwzm&tit, am, mtwsuHKiuBwi 6 0-2 

5 0°C, 5fSL<(4l 8 0-2 3 O'Cfc&S^T'l 5 
-60 fMfflofcft-e* 0 , -y f-ST'^ftU 5 
14, am, 8 0 - 1 6 0°CT? 1 0-3 0«MIIie*ttf*tf 
5 £ t ic <fc o T ft 9 C i: T* 2 S o 
[0 0 6 2] 

gysrrs. tCF, rgisj &t>* r%j t4, ftfcWiDofcv 

[0 0 6 3] Sti&fflll 

2%, Ii4 0mgKOH/g<D7;^F«h'Jx 

%£SSU ot^T'X^uy^'J 3-M/7'f;Vx- 
r^^An^T^S^ 5 0 %©7;l/* F«HBzki8»*t# 

[0 0 6 4] 

H«Wl~9S:tfJttSEW4 

zktexjtf+S'XX-rrt/A (* i) £D-gp (BfB#MT*2 

oao was 1 «c*-r«B ci»»isfi5&^ 

-tryf-^-fX [2 0°C-e©7*;l/>y^7f-;l/FiteJtg+ 
(6 r pro) \C&mm ©**tt*H»a«|*l|fe. 
[0 0 6 5] ^SS^J 10,11 RtfltfS^J 1~3 
tuHBSiJi^J l 5 0 %<D7;U* FfflffizkJS 

fg^fflv^r, mm 1 fc^1-|S» (Willis*^©) R 

^Mtl, ?p)«^*y7j<^/iD^TttJt^j5 o o-by 
^■J|?^X [2 o°CT*<DX;Vy^7-r-;i/FiteJtff (6 r 
pm) ttcfcSSiJS] ©#zktt®B»S**f#fc« 
[0 0 6 6] a 1 K*^SBE-&*fi^»^fcJ:S^ 

wrso 

(* l ) 7jcttx#**>x^f ;VA : ^Sf§#4 0 %ox 
^^xxf;Hv;V->3 y, »JBO»¥iS^*tt» 
4 00 0, ^gg<D7K^Sfflt4^6 0mgK0H/go 

(* 2) 7M4x;J?*i/XXx;l/B : S D a D i& TC D 5 4 
0J [7^B*^y+ft^X^ (1*) 11] O^Sf§^4 0 

(*3) *tt^95>«flg: ^ 0 a p^ r^^;l/3 2 5 J 
[H#+^r>y* (ttO St] ©*f7bx-fvWfc;«95 

(*4) TACT : H^^^-y ^(tt)Hx ®p a p«, F 
|JX (7^3*-y*Mx;l/75y) h';7->*y 0 

(*5) yny*-rvJ'r*-hfl:**:'N+*^^U 
y V i/7 *- h © h U V 7 7 U— h ^ J->1< 
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(* 6 ) 7K'I47 >7 V ;l®m ■ f&n n n£ r A D 6 9 J 
XV (80 8] ©*«fg#4 8%©7*y/I/8Mixv/!, 

[0 0 6 7] (* 7) ->-;l/f'^XC 3 0 3 : W. 
R. Grase & Co. ttSk ]gp a p£x */l/S"7i» 

(* 8) ->-;l/f7^XAC-5 : W. R. Grase 

& Co. BE*, ^j;i/v/^A^*y^$n 

( * 9 ) 1214 'j yaraKfflra : v <> * Aft-& 
c* i o) y vm&&g7 1 v tomm ■ mfctsv-fc 

+->xf ^ ^ 'J I/- h / 2 - ^ 'J D^M^-^ 
x^;l/7^«y F*^7x-h = 3 0/4 0/1 0/2 0 

(Mit) © y ymm%7 1 y /wwre* d > ®flt$ 

fI9 5mgKOH/g, 7j<^Sffi4 3mgKOH/g, 20 
M¥i3#?*$2 0, 0 0 0*t«, 

[0 0 6 8] ffiffllfl#?ft0ft£ 
HSfiffi 1~11 Stf Jt«W 1 ~ 4 £*5tf.5&tfllBE£© 

fc*aSffli£j^3 0fimfcfc*£9fca8U 130°C 

T-2 o#raj&ttttT«{fc*y*s«*f#fc. * 
y tii*f7n > i/- h & p>mm lt 7 y 

fc. CO*'Jirail*(B5mmteiaWU 2^SfeTW 
?6 0/imi:Lrct©*^i:U WfcoilffiSaiSfl'Og 
££l OmmfcLT, ftftB9ttM£til CUBM-V 30 
4 J (Oft) i-e-xAttS) fcKBU fflsasi 1 
0Hz, HifflSlOg, SM2. 0/im©£ftT\ 3 0 
"C^P.2 0 0*CS - P4'C/»OiiSTPM?-ti-TilWtt 

©*6££&!ES l {c^-To 
[0 0 6 9] Sttft&K©fM 

mmm 1 ~ 1 1 Rtwtttw 1 ~ 4 T?t»5*ifc#ttiM*B 

lS**»1B»l. 0mm<D7;b = -7A^-y*S9« (B 
SfCiOaSU 1 3 01CT?2 0»iaj»*#^TKtta 40 
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«*tt«Lfc. S6*Sy»»f±l>-fn*.tt2 3 /imT?So 
T*Htt(iB«K*fTr5fc. *OKI«BjR*!M3a l 

to 

[0070] uwim 

^#14 : J I S K-5400 8.5.2 (199 

o) BMB-f—7mcmuT, wmRata&sBic 

1 1 *-r^©¥ffftifilS% 1 mmRBWt^l^Tv 1 mm 
x 1 mmiOYXgS 1 0 OWNELfco *©£ffiK-kn 
/Nyfeif-^^i^^ T-y*j&»fci!J(8LfelB 
©vx @ Offjn^JS^Ii^ LTEWPfMi bfc, 

[0 0 7 1] 

O : SWKOiWt*<^< W66tiftl^ 

A : Miitffr WcfiML/c#\ vxgii 9 

fp 

x :&/ft*Mp&9|f.|«U 7X|©S#»i9 0(1* 

[0 0 7 2] W&tt : ttK&K«7 5 x 1 5 0mm^ 
f SfcSWrU J I S Z-2 3 7 1K?UT 

8 4 omimAcmmm*fi\i\ uMk<omm^^ 

U $ fcxy^fr 5 ©JB*»«i"e*Sx (m 
m) *»3£Lfeo 
[0 0 7 3] HR8P©»£»ia£ 

o : HRWtcai©a43^<B*6nao^ 

[0 0 7 4] J97k#«1t : KliK$ 4 0 TC©ffl*fc 1 

2 0NrfflSSl^ J IS K-5400 8. 5. 2 
(1 9 9 0) g^i-x-y^^CT^ 8ft&£©& 

BISiBfc* y *-7^ 7T**fiKSGtt* <k 5 it$ 
■f-SK&BI 1 1 *t* o©3RfftiaDI»* 1 mmfflPBTSI^ 
T\ 1 mmx 1 mm©VXg£: 1 0 0 WNcLfco *© 

|HJBiUfelBE*c % V7>@ 1 0 0<@©5£§Jtfn-f£gb>fc 

vxg©ic^g7KLrco 

[0 0 7 5] 

[Si] 
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